Dermal nevus cells from congenital nevi cannot penetrate the dermis in skin reconstructs.
Congenital nevi are composed of pigment cells bearing common features with melanocytes but showing altered differentiation which leads to nesting and dermal involvement. Using a dead de-epidermized dermis seeded with a combination of keratinocytes and various sources of pigment cells (normal melanocytes, dermal nevus cells from congenital nevi, Bowes melanoma cells), we have studied the formation of nests and the dermal migration of pigment cells together with their secretion profiles of matrix metalloproteinases (MMP). Dermal fibroblasts were also used as control cells in epidermal reconstructs. Besides their morphologic features, the absence of pigment donation to keratinocytes was the major characteristic of dermal nevus cells. A positive correlation was established between the increasing percentage of seeded nevus cells and the patchy pigmentation of reconstructs, as well as the clustering of cells in junctional nests. However, the presence of nevus cells in the dermis of reconstructs was never detected, whereas melanoma cells and dermal fibroblasts could invade the dermis during the time span of the experiments. MMP9 was never expressed in congenital dermal nevus cells but pro-MMP2 was constitutively expressed by all strains of congenital nevus cells and dermal fibroblasts. Melanocytes produced comparable amounts of both pro-MMP2 and pro-MMP9, and Bowes melanoma cells secreted a marginal level of pro-MMP2. In view of their three-dimensional behaviour and secretion of MMPs, we propose that dermal congenital nevus cells correspond to an intermediate status of differentiation between normal melanocytes and melanoma cells. Activation of MMPs by a cofactor or the activation of another signalling pathway seems necessary to induce the dermal passage of nevus cells.